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Introduction
　The etiologies of ovarian enlargement in children include functional cysts, ovarian torsion, 
and malignant and benign neoplasms 1）, although ovarian neoplasms account for only 1% of 
all tumors in children and adolescents 2，3）.  Ovarian mucinous cystadenomas （MCAs） occur 
principally in middle adult life and are exceptional in children 4，5）, with only 22 reported 
cases in children to our knowledge 5-8）.  MCAs may reach huge sizes 9）.  With advances 
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in laparoscopic surgical procedures and surgical equipment, laparoscopic surgery generally 
provides a safe, denitive treatment for patients with benign ovarian cysts.  This minimally 
invasive surgery has been an acceptable technique for use in children.  MCAs generally 
expand to become more bulky than serous cysts7）, and laparoscopy can be difcult for such 
ovarian masses due to the risk of rupture and the limited working space.  Herein, we report 
two cases of giant MCA of the ovary in children treated by minilaparotomy.
Case Reports
Case 1
　A 12-year-old girl was admitted to our hospital with abdominal pain and vomiting. 
Approximately 1 week before presentation, she developed abdominal distension.  A large 
mass, arising from the pelvis and reaching up to the umbilicus, with a smooth surface was 
palpable.  Physical examination revealed a satisfactory general health status, with normal 
blood pressure, heart rate, and body temperature.  Hematological and biochemical proles 
were all within normal ranges, including alpha-fetoprotein （AFP）, quantitative β human cho-
rionic gonadotropin （HCG）, and carcinoembryonic antigen （CEA）.  Abdominal computed 
tomography （CT） showed a polycystic mass measuring approximately 25 cm in diameter 
（Fig. 1）.  Magnetic resonance imaging （MRI） conrmed a large polycystic mass occupying 
nearly the entire abdominal cavity with various signal intensity components （Fig. 2）.  CT 
and MRI both revealed a thin-walled cystic lesion with a smooth surface and without solid 
components.  With a provisional diagnosis of ovarian cyst, surgery was performed.  A small 
（1 cm） subumbilical incision was made, and the cyst was punctured under direct vision 
via a S.A.N.D. balloon catheter （Hakko Medical, Nagano, Japan）.  The cyst contents were 
aspirated as far as possible under ultrasonographic control.  Two liters of mucinous uid 
were drained, without spillage into the peritoneal cavity.  A 10-mm trocar was then inserted 
into the same incision, and an additional 5-mm port was placed in the right upper abdo-
Fig. 1.   CT scan showing a large polycystic mass, 
approximately 25 cm in diameter.
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men.  Under laparoscopic observation, the right ovary appeared normal, and the tumor 
was found to originate from the left ovary.  A lateral incision of about 8 cm was made in 
the left lower abdomen to remove the ovarian cyst （Fig. 3）.  Left oophorectomy was also 
performed with the tumor removal.  The nal pathology revealed an MCA.  The patient is 
being followed up regularly, with no recurrence 2 years after surgery.
Case 2
　A previously healthy 15-year-old girl presented with slowly increasing abdominal distension 
over 5 months.  No discomfort, pain, or other symptoms were noted.  A smooth, soft mass 
occupying the entire abdomen was palpable.  General physical examination and routine 
Fig. 2.   T2-weighted MR image showing a large polycystic mass occupying 
nearly the whole abdominal cavity, with various signal intensity 
components.
Fig. 3.   The giant ovarian cyst （drained） was taken out 
of the abdomen through a small lateral incision.
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blood tests were normal.  Serum biochemical examinations, including serum CEA, CA 19-9, 
CA 125, CA 15-3, and CA 72-4, were all within normal limits.  Abdominal ultrasonagraphy 
showed a large multi-separated cystic mass.  CT scans and MRI showed a smooth, thin-
walled polycystic mass measuring 36×21×14 cm, without solid components.  Surgery was 
performed with a provisional diagnosis of ovarian cyst.  A small （5 cm） midline incision 
was made, and the cyst was decompressed using the S.A.N.D. balloon catheter （Figs. 4, 5）. 
Needle puncture resulted in drainage of 9,500 ml of a clear mucinous uid without spillage 
into the peritoneal cavity.  The tumor was seen to arise from the right ovary.  The patient 
Fig. 4.   The cyst was punctured with a S.A.N.D. balloon 
catheter.
Fig. 5.   Features of the S.A.N.D. balloon catheter. 
The S.A.N.D balloon has two balloons 
at the tip. This catheter allows cysts to 
be decompressed under direct vision 
without spillage of their contents into the 
peritoneal cavity.
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underwent right oophorectomy with tumor removal.  The final pathologic diagnosis was 
MCA.  The patient’s postoperative recovery was uneventful.  There has been no evidence of 
recurrence 6 years after surgery with regular follow-up.
Discussion
　Benign and malignant ovarian neoplasms are rare in children, with the incidence esti-
mated at 2.6 cases per 100,000 girls and the majority of such neoplasms arising from germ 
cells 8，10）.  Less than 20% of ovarian tumors in children arise from the surface epithelium 
of the ovary 10）, with MCAs falling into this category of benign ovarian tumors.  The peak 
incidence of ovarian MCAs occurs in women aged 30-50 years of age 11）.  Approximately 
95% of MCAs are unilateral and typically comprise multiple smooth-walled cysts of various 
sizes 12）.  In general, ovarian masses tend to present with acute or chronic abdominal pain 
and abdominal distension 5，8）.  Because of the slow growth of MCAs, the symptoms tend 
to be milder and less specic 8，13）.  Macroscopically, they may reach huge sizes 9）, although 
size alone is not an indicator of malignancy 9）.  Mucinous tumors are divided into benign, 
borderline, and malignant types 11，12）, and 77-87% of all mucinous neoplasms are benign 9）.
　Laparoscopy has become an accepted method of management for ovarian cysts, and its 
role is expanding.  It offers distinct advantages, including improved postoperative recovery, 
and reduced morbidity and cost 11）.  However, giant ovarian cysts that extend to the 
umbilicus and ll the abdomen risk perforation during trocar insertion and may limit the 
working space during laparoscopy, especially in children 14）.  Mittal et al 11） reported successful 
laparoscopic management of a large MCA of the ovary, but to the best of our knowledge, 
no reported MCAs have been excised by laparoscopic surgery in children.  Laparotomy 
in such cases requires a larger incision, and in the present two cases, the oophorectomies 
were performed after drainage of the cysts by minilaparotomy.  The puncture and aspiration 
of the tumor allowed us to perform oophorectomy through a minimal incision.  In case 
1, laparoscopic examination was useful to detect the origin of the cyst.  If the surgeon is 
endoscopically experienced, a laparoscopic treatment may be considered, although the risk 
is tumor spillage.  Therefore, we punctured the cysts under direct vision with a specially 
designed double-balloon catheter for aspiration to minimize such risks.  This technique 
allowed the cysts to be decompressed under direct vision without spillage into the peritoneal 
cavity.  
　A S.A.N.D. balloon catheter has two balloons at the tip.  Immediately after puncturing 
the cyst, the distal balloon is inated, and then the proximal balloon is inated while the 
distal balloon is retracted.  The punctured cyst wall is sandwiched between two inflated 
balloons, thus preventing spillage into the peritoneal cavity while decompressing the cysts. 
This balloon catheter was originally designed by Ikuma and associates 15） for aspiration of 
cyst contents in a laparoscopic cystectomy of benign ovarian cysts, and has recently been 
used for surgery 16）.  In recent years, the minimal invasive surgery has become a widespread 
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practice.  Both laparoscopic surgery and open minimal invasive surgery have been developed 
for children 17） due to the smaller abdominal cavity.
　When the risk of malignancy is high, this technique seems inappropriate.  In cases where 
radiographic examination of a cyst determines a solid or complex mass with irregular 
borders, thick septations, and/or papillary projections, malignancy is a strong possibility and 
greater care should be taken 18）.  In our cases, there were no ndings supporting malignancy. 
Therefore, the excisions after drainage were planned.
　The prognosis for patients with ovarian mucinous tumors is excellent, because malignancy 
occurs in only 5-10% of cases.  However, the possibility of recurrence should be considered, 
even with benign cysts 9）, thus careful follow-up is important for patients following treatment 
for MCA.
　In summary, we report two cases of giant ovarian MCAs in children that were excised 
after drainage of the cysts by minilaparotomy.  Laparoscopy is difcult for giant ovarian 
tumors because of the risk of rupture and the limited working space.  The excision of giant 
ovarian cysts by conventional laparotomy requires a larger incision.  Minilaparotomy such 
as reported here is therefore useful because it generally causes less postoperative pain and 
a minimal abdominal scar.  This simple and minimally invasive technique is thus potentially 
applicable to children with giant ovarian MCAs.
References
1） Quint EH and Smith YR : Ovarian surgery in premenarchal girls. J Pediatr Adolesc Gynecol 12：27-30 （1999）
2） Shankar KR, Wakhlu A, Kokai H, McDowell H and Jones MO :  Ovarian adenocarcinoma in premenarchal 
girls. J Pediatr Surg 36：511-515 （2001）
3） Piippo S, Mustaniemi L, Lenko H, Aine R and Mäenpää J : Surgery for ovarian masses during childhood and 
adolescence : a report of 79 cases. J Pediatr Adolesc Gynecol 12：223-227 （1999）
4） Flotho C, Rückauer K, Duffner U, Bergstässer E, Böhm N and Niemeyer CM : Mucinous cystadenoma of the 
ovary in a 14-year-old girl. J Pediatr Surg 36：1-3 （1999）
5） Paran TS, Mortell A, Devaney D, Pinter A and Puri P : Mucinous cystadenoma of the ovary in perimenarchal 
girls. Pediatr Surg Int 22：224-227 （1999）
6） Graspa D, Kairi-Vassilation E, Hasiakos D and Kondi-Pati A :  Ovarian mucinous cystadenoma with extended 
calcication in an 11-year-old girl :  case report and review of the literature. Clin Exp Obstet Gynecol 23：181-
182 （2006）
7） Vizza E, Galati GM, Corrado G, Atlante M, Infante C and Sbiroli C : Voluminous mucinous cystadenoma of 
the ovary in a 13-year-old girl. J Pediatr Adolesc Gynecol 18：419-422 （2005）
8） Alobaid AS : Mucinous cystadenoma of the ovary in a 12-year-old girl. Saudi Med J 29：126-128 （2005）
9） Baksu B, Akyol A, Davas I, Yazgan A, Ozgul J and Tanik C : Recurrent mucinous cystadenoma in a 20-year-
old woman : was hysterectomy inevitable? J Obstet Gynecol Res 32：615-618 （2005）
10） Morowitz M, Huff D and Von Allmen D : Epithelial ovarian tumors in children : a retrospective analysis. J 
Pediatr Surg 38：331-335 （2003）
11） Mittal S, Gupta N, Sharma AK and Dadhwal V : Laparoscopic management of a large recurrent benign muci-
nous cystadenoma of the ovary. Arch Gynecol Obstet 277：379-380 （2008）
12） Hart WR : Mucinous tumors of the ovary : a review. Int J Gynecol Pathol 24：4-25 （2004）
13） Gorgone S, Minniti C, Ilacqua A and Barbuscia M : Giant mucinous cystadenoma in a young patient. A case 
141Ovarian Mucinous Cystadenoma
report. G Chir 29：42-44 （2008）
14） Ates O, Karakaya E, Hakgüder, Olguner M, Secil M and Akgür FM : Laparoscopic excision of a giant ovarian 
cyst after ultrasound-guided drainage. J Pediatr Surg 41：E9-E11 （2006）
15） Ikuma K, Koyasu Y, Yamada Y, Ohashi S and Haque M : Laparoscopic ovarian cystectomy using double bal-
loon catheter: a new technical application. Surg Technol Int 7：269-271 （1998）
16） Shimokawa S, Watanabe S, Sakasegawa K, Nakamura Y, Hisashi Y and Sakata R : Balloon catheter for cyst 
aspiration in a thoracoscopic resection of mediastinal cysts. Surg Today 31：284-286 （2001）
17） Tajiri T, Ieiri S, Kinoshita Y, Masumoto K, Nishimoto Y and Taguchi T : Transumbical approach for neonatal 
surgical disease: woundless operation. Pediatr Surg Int 24：1123-1126 （2008）
18） Fallat ME and Ignacio RC : Ovarian tumors. In : Pediatric Surgery diagnosis and managemant, Puri P Hol-
lwarth M （Eds）, Springer, Heidelberg, pp 745-754 （2009）
［Received February 5, 2010 : Accepted March 10 2010］
